Yucatán, Mexico, through analysis of the environment using Porter´s diamond (Porter, 1990 
INTRODUCTION
In 1996, Porter wrote that many activities such as creating, producing, selling, and delivering a product or service are basic units of competitive advantage. Collis and Rukstad (2008) added that any strategic statement should start with a definition of the main goals to be achieved. "If you don´t know where are you going, you´ll choose any road". Competitive advantage is the essence of strategy and will define all the important ways to reach the established goals.
More recently, Vera and Ganga (2007) described world clusters as strategies that generate competitiveness in countries and regions. However, it is important to identify the constituents of a cluster and not confuse them with trade agreements between companies.
According to the Beef Cattle Research Council (BCRC, 2012), the design and development of a livestock cluster in Canada has allowed the integration of resources and alignment of research in order to improve the competitiveness of the sector. Among the achievements are: the improvement of product value (meat quality and optimization of resources) and an increased production efficiency (food, health, and animal welfare efficiency, and a reduction in diseases that limit production and grassland productivity).
Meat is an important food item consumed worldwide. According to the OECD, in a global context, increasing population and economic growth are factors that significantly influence global meat consumption levels. Meat consumption is influenced by income levels, and thus is an indicator of economic prosperity (OECD, 2009; FAO, 2013 ).
According to Anderson et al. (2012) , beef production is a significant economic activity in Yucatán, because it is undertaken over approximately 30% of the territory. They also suggest that the area to the east of Yucatán recorded the highest number of beef cattle. The agricultural sector in Yucatán faces several challenges: disorganization of beef producers in the region; problems in the integration of the various links in the production-consumption chain (Hernández et al., 2011) ; unemployment resulting from limited job opportunities that results in labor migration to other regions (Martinez et al., 2012) ; lack of effective marketing strategies to ensure higher sales, market diversification, and the use of intermediaries in marketing (Fava et al., 2012) ; lack of technology and knowledge, and limited financial resources to generate innovative production units and value-generation for all activities; and finally, market competitiveness (Vera and Ganga, 2007) . In Yucatán, livestock has been an interesting investment alternative for some businessmen. As an activity, it has seen a small but steady upward trend since the fifties. Despite this, it has never become a key branch of the Yucatecan economy. Likewise, although increasing, the contribution of Yucatán"s livestock production nationally has remained quite low over the last 25 years. The objective of this investigation was to propose the development of a cluster model to boost competitiveness and generate benefits for beef producers in Yucatán.
LITERATURE REVIEW

Strategy and Competitiveness
According to Porter (1982) , a strategy is a powerful force that defines targets aimed at achieving competitiveness at both local business and international levels. Although adopting a global strategy is risky, many companies that adopt changes in the way they plan, control, and operate can dramatically improve their positions. However, a global strategy requires managers to adopt new ways of thinking, otherwise they will not be able to recognize the nature of competition, justify the necessary investments, or sustain the necessary change in everyday behavior. He also notes that, in addition to the effectiveness and the cost advantage, a winning global strategy always requires skills in two other dimensions, distribution and finance. From the point of view of Dussel et al. (1997) , the basis for growth and permanence of a company lies in the design of strategies that make it competitive. The latter is achieved through a process of planning and control that evolves from the owner through to the ultimate areas of responsibility; it is important to set goals and targets for each area in such a way that they match the targeted direction. In order to understand the behavior of local companies in developed environments with regard to competitiveness, it is important to understand the driving forces. According to Drucker (1999) , an effective business strategy should consider the following five aspects: (1) the falling birth rate in the developed world, (2) changes in income distribution, (3) redefinition of performance, i.e. that it involves balancing short-term results with long term prosperity, (4) that global competitiveness imposes an obligation to achieve productivity levels set by world leaders and the need to operate in a globalized economy, and (5) policy fragmentation. According to Porter (2008) , competitive positioning through the adoption of a strategy arises from three main sources:
 The position can be based on developing a subset of products or services of a specific industry, in what is called range-based positioning.
 A second positioning base lies in satisfying many or all of the needs of a particular group of customers; this is known as needs-based positioning.
To Weber (1929) and Hoover (1937) , clusters represent a strategy to generate economic benefits in what they called agglomeration economies; they also refer to the concept of scale economies, in other words, cost savings by the companies that make up the cluster because of the increased volume of purchases.
According to Schmitz (1995) , clusters arise because they allow the generation of competitive advantages among their members.
Authors such as Almquist et al. (1998, p. 14) consider clusters to be "synonymous with industrial networks".
Ramos (1998, p. 108) describes a cluster as a sectorial and/or geographical concentration of companies working in similar activities that are closely related, both backwards and forwards, to suppliers of inputs and equipment. There are also sideways links to processing and user industries as well as to services and activities that are closely related to important and cumulative external economies; there is agglomeration and specialization through the presence of producers, suppliers, skilled labor, and services relating to the sector, and the possibility of carrying out joint actions in search of collective efficiency.
For Vila et al. (2000) , three basic dimensions define a cluster:
Territorial dimension: businesses are located in a specific geographical area, either more or less extended, or confined.
Sectorial dimension: companies are linked to a specific industrial value system.
Cooperative dimension: companies maintain relationships of cooperation and complementarity between themselves.
The key to understanding a cluster lies in "a conglomerate's ability to generate competition among all members" (Altenburg, 2001 , p. 7). In addition, it is said that "a cluster is an agglomeration of a significant number of companies in a defined geographical area that has a clear specialization profile and in which the extent of division of work and interaction between companies is high" (Altenburg, 2001 , p. 8).
Companies often have many relationships with other firms and institutions within and outside the same geographical region. There should be differentiation between business networks with a territorial approach (clusters) and functional networks. At the same time, functional networks can be divided into horizontal networks (cooperative schemes between groups of external companies, often from the same productive chain link) and vertical networks (relationships with supplier companies that represent different links (Dini, 2001 , p. 8)).
Hoen (1999), as quoted in Navarro (2002) , establishes that theoretical studies regarding the cluster are based on the concept of innovation as a key generator of economic growth; however, because of the availability of information, empirical studies are based on the analysis of the value chain.
Almquist et al. (1998, p. 7) and Baptista, (1998, quoted in Navarro, 2002) mention that "the locational externalities that occur in a cluster would be, instead, the effects that are generated for a company or sector as a result of its proximity to a territorial concentration of enterprises or industries related to their activity".
The clusters in most cases form cross-sectoral networks (vertical and lateral) comprising complementary companies specialized in a specific knowledge base in the value chain. (Navarro, 2002, p. 4) To Grajirena et al. (2003) , clusters extend vertically in the value chain, and include suppliers and ancillary industries, and extend laterally (horizontally or transversally) to technology and related sectors. Many others often include public institutions, educational institutions (universities, specialized academic centers, etc.), technology parks, information services, recycling, and technical support.
There are further factors such as spatial mobility (Krugman, 1991) and vertical relationships between companies (Venables, 1993, quoted in Otero, Lódola, and Menédez, 2004) that explain the agglomeration of activities in a particular region.
Clusters can also be understood as a set of similar activities that are geographically delimited, with channels for commercial transactions, communication and dialogue, that share a specialized infrastructure, job market, and service market, and also face common opportunities and threats.
(Rosenfeld, 1996, quoted in Otero et al., 2004, p. 7) . This author emphasizes the importance of location in the cluster, and how this helps to increase competitiveness in the companies and industries involved.
To Porter (2008) , clusters are geographic concentrations of interconnected companies, specialist suppliers, service suppliers, companies in related sectors and institutions (for example, universities, standards institutes, and trade associations), which are in competition but which also cooperate. The creation of clusters is typified by the presence of critical masses of unusual competitive success in particular areas of activity; it is a characteristic of all, or almost all, national economies, and of regional and even metropolitan areas, especially in the most economically advanced countries. Poter (2008) notes the importance of identifying the constituent parts of the cluster, as follows:  Recognize the existence of a large company or a concentration of companies in an ascending or descending search of a given vertical chain of companies and institutions.  Carry out a horizontal investigation in order to identify industries that use common channels or that produce related products or supplementary services. Additional horizontal industry chains may be recognized based on the use of similar specialized inputs or technologies, or through supplier-side connections.  Identify the cluster industries and institutions that provide specialized skills, technology, information, capital or infrastructure, and any connecting organization that includes the participants in the cluster.  Look to government or any other regulatory body that has significant influence with the participants in the cluster. According to Vera and Ganga (2007) , clusters currently play an important role in defining public policies and the ways in which they interrelate to innovate and improve competitiveness. The universal pattern refers to companies that are related through the value chain, that are located within a defined geographical area, and that have a clear potential for achieving collective efficiency in doing business together. They are related to one another not only for competitive purposes, but also in order to cooperate, to add value, and to create a competitive advantage for the overall conglomerate of companies. The important aspect is not the relationship between the companies themselves; rather, it is their quality in working together, which is achieved by a focus on shared technologies with developmental possibilities and on innovation. According to the authors, clusters take a decade or more to truly mature and to develop a competitive advantage. Clusters represent the centers of world economies from which the economic growth of nations is encouraged; they represent a cooperative strategy that generates collective efficiency, and improves the competitiveness of the members. Prejmerean (2012) has shown that policies and strategies for economic development in an era of globalization have changed so as to focus on competitiveness based on investment and economic growth, and towards a vision based on innovation, knowledge, and network links. Although globalization dissolves the boundaries between countries, this involves a decrease in regional importance. Globalization emphasizes the role of the regions, and the importance of developing the strengths of a given region as a policy to promote investment. Financial programs for the development of local production systems, the maintenance of industrial conglomerates, the implementation of regional innovation models, or the creation of regional knowledge, help to make a region more attractive for economic growth. For this author, the cluster is a concept that includes all of the above ideas and achievements.
With the development of economic activities in a region, people and companies can benefit greatly in terms of money, time, transaction costs, infrastructure, etc.
Tools for Strategic Competitive Analysis: Diamond of National Advantage
Porter (1990) searched for an answer to the following questions: Why are certain companies located in certain countries able to achieve innovation? Why are they able to overcome the barriers of change and innovation and achieve success? He went on to develop a model that is based on four attributes of a nation, attributes that individually and as a system constitute the "diamond of national advantage", in other words, the playing field that each nation establishes and operates for its industries. These attributes create a national environment where companies are born and learn how to compete.
The attributes of Porter's diamond are as follows:
 Conditions of the factors: the position of a nation in relation to the factors of production, such as labor skills or infrastructure, without which it is not possible to compete in a particular industry. In sophisticated industries that form the backbone of any advanced economy, a nation does not inherit factors; in fact, the opposite takes place, it creates the most important factors of production, such as skilled human resources. The essential factors of production are those that involve sustained and abundant investment and that are specialized. To sustain a competitive advantage, a factor may be highly specialized to meet the particular needs of an industry. Nations succeed in those industries in which they are particularly good at creating such factors.
Competitive advantage comes from the presence of world-class institutions that first create specialized factors and then continually work to update them.  Advantages are also gained in industries where buyers pressure companies to innovate quickly, allowing them to achieve more sophisticated and competitive advantages than foreign rivals.
 Local demand helps build a competitive advantage when a segment of a particular industry is larger or more visible in the domestic market than in foreign markets.
 Related and support industries: This refers to the presence or absence in a nation of suppliers to a range of different industries, such as other, related, industries that are internationally competitive. Companies within a nation benefit when their suppliers are global competitors; however, this does not mean that all providers have to be competitive for a competitive advantage to be generated.
 Company strategy, structure, and rivalry: describes the national regulatory environment as it relates to how companies are created, organized, and administered, as well as the nature of domestic competition. Competitiveness in a specific industry results from the convergence of management practices and organizational models in the country concerned and the sources of competitive advantage in the industry. Countries differ markedly in the goals that companies and individuals pretend to achieve.
Companies reflect the characteristics of national capital markets and remuneration practices for managers. Individual motivation to work and to apply the necessary skills is also important for developing competitive advantage. Nations tend to compete in activities that people admire or that they depend on; in other words, the activities in which national heroes emerge. Domestic rivalry creates pressure on companies to innovate and improve. Local rivalries incentivize companies to reduce costs, to improve product or service quality, and to create new products and processes.
Bovine Livestock Industry
Based on the information obtained from Secretaría de Agricultura, Ganadería, Desarrollo Rural, Pesca y Alimentación [SAGARPA] (2012), food accounts for 22.7% of the expenditure of Mexican households. Of this expenditure, one in three Mexican pesos is used to buy livestock products (poultry, turkeys, pigs, cattle, sheep, and goats). In Mexico, about 1.9 million tons of beef is consumed annually, which means a per capita consumption close to 17 kg. The country is a net importer of beef, with a deficit estimated at 578 million dollars in 2011, equivalent to 138 thousand tons of meat. However, this deficit has gradually reduced since 2008, along with an increase in exports and a decline in imports.
The same information source notes that the most important livestock capital is in the hands of private producers, whose ranches contain most of the national herd. In 2013, the value of livestock production was more than two billion pesos. Beef production in Yucatán is dominated by entrepreneurs with an average farm size of between 1000 and 5000 hectares, although some farmers own many ranches. The largest farms are found in the east (in the Tizimin area); however, despite their size, they lack the technology to streamline their processes and they do not have the marketing plans, new product development or financial resources to survive. There are also major problems in obtaining credit to enable them to access new markets.
MATERIALS AND METHODS
Qualitative research was used in this study; it had a transverse temporal dimension with no experimental stages. The information used was from 2013. A representative sample of the Yucatán livestock region was examined.
To analyze Porter's tools, and the cluster, we collected information based on the review and analysis of all available relevant documentation, such as official statistical data banks, both national and international, and particularly from the state of Yucatán. Forty structured interviews were carried out, together with a questionnaire consisting of twenty-five questions, with the managers of the eleven livestock associations of the state, representatives of the regional livestock union of east Yucatán, businessmen and animal feed suppliers, and public officials, researchers, academics, and service providers. Data was also collected from distributors and traders of the main inputs for livestock production and from a number of producers, developers and calf rearers. The analysis methodology of Porter (2008) was used for gathering information from the interviews.
The interview and questionnaire methodology underwent some revision, mainly through an exhaustive review of related literature and reviews by experts (content validity) and after analyzing the theories proposed by the different authors mentioned in the literature review. For this study, the strategy concept, competitiveness and cluster model from Porter's (2008) conceptualization was adopted.
RESULTS AND DISCUSSION
The mean age of ranches was 31 years, employing an average of 27 full-time workers working with an average of 1120 head of cattle on an area of 1306 hectares. Mean owner age was 57 years.
Regional Analysis through the Diamond of National Advantage
I. Factor Conditions
In Yucatán, the average education level of the population aged 15 and over is 8.2.
In Mexico, individuals aged 15 and over have completed high school (the average educational level is 8.6). This puts the state in third place out of thirty-two states nationally with regard to the average educational level (INEGI, 2012) . This factor limits the state with regard to the availability of a specialized workforce that can participate in industries that require advanced skills, such as the beef industry.
Apart from education, the state of Yucatán has other important features that are necessary for the development of the livestock industry and clusters. The most important are: a good road infrastructure, and good maritime connections to other countries; and with respect to electricity costs, overall agricultural activity consumes only 3.2% of the national total (Secretaría de Energía, 2011).
It should also be noted that the region has a suitable climate and vegetation for livestock.
II. Strategic Considerations, Infrastructure and Competitiveness
The agricultural sector attracts the lowest amount of foreign direct investment (IED); 100% of this sector participates with the 0.3%; the livestock subsector is involved with the 0.1% and the state of Yucatán receives the 0.2% of the national IED, which places it in 25th position (Secretaría de Economía, 2013). However, the state of Yucatán is located between the lower corruption index (Transparencia Mexicana, 2012), which helps business development.
The state ranks 16th nationally in terms of a scale established by the World Bank Group (2013), an index that measures the ease of doing business.
III. Related and Support Industries
Livestock Associations are located in each of the municipalities in the livestock region; furthermore, there is the Regional Livestock Union of the east of Yucatán (in Spanish UGROY), which brings together all livestock associations. They are also suppliers of raw materials for the livestock industry.
In the production and processing of beef in Yucatán, two companies lead the production chain and they have successfully integrated the activities of reproduction, fattening, slaughter, and meat processing.
IV. Demand Conditions
According to SAGARPA (2012), in Mexico there has been an increase in meat consumption (beef, pork, poultry, sheep, and goats) per capita; in 1970 it was 23 kg; in 1990, 34 kg; and in 2013 it was around 63 kg.
Livestock production in Central America has gone through a very protracted difficult period. This has led to a decrease in the number of beef herds, significant decreases in meat production, loss of participation in the international meat market, and a growing dependence on imported meat for local consumption. In the intra-regional market, both México (several bilateral free trade agreements have been signed) and the United States offer great potential, (FAO, 2013).
V. Government a. National Strategies
The livestock sector adheres to the National Development Plan 2013-2018, in which it seeks to boost the sector"s development through investment in physical and human capital. The trade agreements that Mexico has with Latin America, North America, the European Union, the Asia-Pacific region and Africa will strengthen the sector. Trade agreements with Africa will take time for bring benefits, though this continent is now recording economic growth.
National support programs for producers such as SINIIGA, PROGAN, sanidad animal, alianza contigo, and sacrifico TIF are developing financing schemes that allow capitalization within the sector. They are creating programs that aim to buy inputs and sell products, to offer capital loans to buy cattle and inputs, and to offer fixed-asset loans for rearing calves, for infrastructure, and for slaughterhouses.
Activities are also being developed to strengthen the position of Mexican meat, through marketing, advertising, market research, and marketing channel diversification, such as the promotion campaign for Mexican meat (TIF) in México and the international market. Furthermore, there is promotion of regional market studies in México, USA, Asia, and Europe, and promotion of partnerships with butchers.
b. Strategies at the State Level
The State Development Plan 2012-2018 considers the following:
The priority of a rural development policy is to create organized agriculture and fisheries that are organized and coordinated, with joint participation between producers and businessmen, and with the agreement of all federal and state agencies linked and focused on a single goal. The object is to achieve effective support programs, so as to increase productivity in Yucatán using a regional approach.
VI. Contingencies
 Hurricanes
 Drought  Increase in input prices
CONCLUSION
According to the results of the current study, it may be concluded that the State of Yucatán has the structure to develop a local cluster in the livestock sector. Worldwide competitiveness is rooted in the competitiveness of towns and metropolitan areas, so it is important for rural areas to be competitive.
The development of a strategic cluster model will allow Yucatán beef producers to establish continuous innovation to strengthen their competitive advantage, and to implement more productive human and physical resources, which will lead to improvement in the four sides of Porter's diamond.
Furthermore, the cluster will generate internal competition between members that will boost the competitiveness of the livestock sector.
Although it has been concluded that Yucatán has the structure to develop a local cluster, the following proposals, thought to be necessary for the success and permanence of the cluster, were made:
 To have certified workers in order to use the most sophisticated technology in breeding and fattening beef cattle.
 Take advantage of economy of scale in the production and distribution of new food products. They could also increase the production of high-range products. Finally, they should tend to focus on the growth of external sales to countries with a high consumption and high growth and those that have commercial agreements with China and Vietnam.
 Farmers and related industries should invest in research in order to develop local technology, in relation to biotechnology and equipment.
 It is necessary to improve local competition and cooperation abroad. As there are high fixed costs for entering new global markets, strategic alliances could be made between producers to move into foreign markets.
 The government has an important supportive role to play in increase the competitiveness of the livestock sector in Yucatán through clustering. Excessive tax burdens are an important obstacle to operations. The government should focus on fair taxation that stimulates the development and competitiveness of the sector. At the same time, it should continue to promote access to equitable financing for beef producers. Moreover, the state and municipal governments must improve and continue with the maintenance of the existing transport infrastructure, which will be reflected in lower operating costs and renewed attractiveness of the region as a whole.
 The government should encourage national production to meet the internal market and to some extent, the external market, because scarcity stimulates imports. They should also encourage integration of producers and value chains that encourage direct sales to consumers.
 Farmers need to improve the quality of their cattle breeds.
Our study is unique because the results obtained have important practical implications for the sector. The livestock industry in Yucatán represents one of the main strategic activities of the state but faces a serious problem of competitiveness. A more competitive livestock sector would lead to improved economic growth, sustainable human development, and social integration. Economic and environmental improvement involves the creation of economic value in a way that also generates a shared value for society.
In this regard, it is suggested that clusters should be created in other important strategic sectors in the state of Yucatán, such as manufacturing, tourism, and other parts of the agricultural sector. Furthermore, this study can be used in other states that may also propose the clustering of economically important sectors.
The current study contributes to existing literature on the beef industry on Mexican ranches, and it informs the administrators and/or owners about the weaknesses to be overcome in order to become more competitive. This study could also orient owners to enable them to adopt strategic models and methodologies that will boost the competitiveness of the sector, as well asto generate value-added products, thereby ensuring their position in competitive markets. The study could further enable the Mexican government to understand the challenges faced by the livestock industry, and the related support available through public policies, such as generating sources of wealth and employment, to contribute towards gaining more access to sources of funding for new investments. This study could be beneficial for institutions of higher education for incorporation into programs of study including the linkage programs and continuing education on topics related to strategic cattle management. Most importantly, it aims to continue promotion of the generation and application of innovative knowledge, through professors, researchers, groups, and/or research networks, in the region, the nation, and internationally. Within Research limitations/implications, it is worth noting the context in which this information can be applied.
